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SPECIFICATION 

1. Title of Device 

A/D Converter 

2. Claim 

An A/D converter provided with a plurality of voltage dividing resistances which are 
seriaUy connected and applied a reference voltage and a plurality of comparators which 
are inputted the reference voltage from each junction point of the voltage dividing 
resistances and an analog voltage intended for conversion; and 

characterized by being further provided with a digital variable resistance block which is 
disposed at the lowest voltage side of said voltage dividing resistances and is capable of 
gradually varying the resistance value, a constant current source which supplies a 
current to a reference resistance disposed parallel with said voltage dividing resistances 
and said digital variable resistance block, switches which are disposed between each of 
an input terminal of said reference voltage and an input terminal of said analog voltage 
and input terminals of said comparators and are able to supply currents with identical 
values from said constant current source to said voltage dividing resistances and said 
comparators, and a controller which is activated by a command signal of zero scale 
offset correction to hold the conditions of the switches and concurrently vary the 
resistance value of said digital variable resistance block until the comparison result of a 
predetermined comparator based on the currents supplied from the constant current 
source through said switches becomes no more than a predetermined value. 

3. Detailed Explanation of Device 
<Industrially Apphcable Technical Field> 

The present device pertains to a parallel comparison type A/D converter and relates 
in particular to automatic correction of zero scale offset. 

<Prior Art> 

A conventional parallel comparison tjrpe A/D converter, for instance in the case of 
having 3 bit resolution, comprises, as illustrated in the Figure 2, a voltage dividing 
resistance (1/2R) 43, voltage dividing resistances (R) 10-15, a voltage dividing resistance 
(3/2R) 9, comparators 2-8, decoder 1, V ref terminal 34, V in terminal 33, and GND 
terminal 35. The individual comparators 2-8 compare the voltage apphed to the V in 
terminal 33 with each voltage given by voltage division by the voltage dividing 
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resistance (1/2R) 43, the voltage dividing resistances (R) 10-15 and the voltage dividing 
resistance (3/2R) 9 and send to the decoder 1 a signal of "1" in case the voltage applied to 
the V in terminal 33 is higher or a signal of "0" in case that voltage is lower. The 
decoder 1 converts numbers outputted as "1" by the individual comparators 2-8 to 
binary numbers for outputting into BO terminal 36, B 1 terminal 37 and B2 terminal 38 
and carries out A/D conversion of the analog voltage applied to the V in terminal 33. 
Then, in case where zero scale offset due to offset of the comparator 8 is to be corrected, 
as illustrated in Figure 3, a variable resistance 44 is connected to the GND terminal 35 
and a voltage of 1/2 LSB from the reference voltage source 46 is applied to the V in 
terminal 33 and the resistance value of the variable resistance 44 is adjusted to be such 
a point that the output of the comparator 8 is just changed from "0" to "1" 

<Problems to Be Solved by The Device> 

However, there arises a problem that the zero scale offset which can be corrected by 
such adjustment of variable resistance is limited only to the portion offset to negative 
side and that the portion offset to positive side is unable to be corrected. 

There is another problem that at every time of zero scale offeet correction being 
carried out, it is required to provide a reference voltage source and adjust a variable 
resistance and that such operation is complicated. 

<Measures to Solve The Problems> 

An A/D converter according to the present device is an A/D converter provided with a 
plurality of voltage dividing resistances which are serially connected and applied a 
reference voltage and a plurality of comparators which are inputted the reference 
voltage from each junction point of the voltage dividing resistances and an analog 
voltage intended for conversion! and is 

characterized by being further provided with a digital variable resistance block which is 
disposed at the lowest voltage side of said voltage dividing resistances and is capable of 
gradually varying the resistance value, a constant current source which supplies a 
current to a reference resistance disposed parallel with said voltage dividing resistances 
and said digital variable resistance block, switches which are disposed between each of 
an input terminal of said reference voltage and an input terminal of said analog voltage 
and input terminals of said compEirators and are able to supply currents with identical 
values from said constant current source to said voltage dividing resistances and said 
comparators, and a controller which is activated by a command signal of zero scale 
offset correction to hold the conditions of the switches and concurrently vary the 
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resistance value of said digital variable resistance block until the comparison result of a 
predetermined comparator based on the currents supplied from the constant current 
source through said switches becomes no more than a predetermined value. 

<Example> 

Now, the present device is explained with reference to the drawing. 

The Figure 1 is a circuit diagram showing one example of the present device and 
illustrates a parallel comparison type A/D converter with 3 bit resolution. A 
conventional A/D conversion, which is based on decoder 1, comparators 2-8, voltage 
dividing resistances (R) 10-15, voltage dividing resistance (3/2R) 9, V in terminal 33, V 
REF terminal 34, BO terminal 36, Bl terminal 37 and B2 terminal 38, is as explained 
already in the section of "Prior Art". And, in case where analog switches 24 and 25 are 
each connected to V in terminal 33 and V REF terminal 34 and a digital variable 
resistance block 41 consisting of resistances 16-20 and switches 26-29 is fixed at a 
required resistance value, normal A/D conversion operation takes place. Then, when a 
signal is inputted into a control terminal 40, zero scale o£Eset correction operation is 
carried out. Herein below is explained the operation. When a signal is inputted into 
the control terminal 40, a controller 3 1 sends a signal of zero scale ofifset correction to 
the analog switches 24, 25 and a resistance controller 30 via a control signal line 42. 
The analog switch 24 applies to the comparators 2-8 a voltage drop portion which 
generates because a current flowing in a transistor 22 of a current mirror circuit 
constructed of transistors 22, 23 flows into a reference resistance 21 (in the case of this 
circuit, the resistance value of the reference resistance 21 is set at [1.5 LSB voltage] / 
[flowing current] ( Q) and thus the voltage drop portion is a voltage of 1.5 LSB portion). 
And, the analog switch 25 flows a current flowing in the transistor 23 of the current 
mirror circuit constructed of the transistors 22, 23 to the voltage dividing resistances 
(R) 10-15, the voltage dividing resistance (3/2R) 9 and the digital variable resistance 
block 41. Then, the currents flowing in each of the transistors 22, 23 make up the 
current mirror circuit and therefore flow at identical current values. And, the 
resistance controller 30 turns all of analog switches 26-29 off and successively switches 
to "on* analog switch 29, analog switch 28, analog switch 27 and analog switch 26 in 
this order while receiving a signal of zero scale ofifset correction from the controller 31. 
Then, the comparator 7 compares a voltage drop portion due to the reference resistance 
21 (voltage of V R2l(V)/5LSB portion) with a voltage drop portion due to the voltage 
dividing resistance (R) 15 and the digital variable resistance block 41 and, in case where 
V R21(V) is larger, sends a signal of "1" to the controller 31 via a comparison signal Une 
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39. 

Upon receipt of the signal of "1" from the comparator 7, the controller 31 sends a 
signal of correction termination to the resistance controller 30 and the analog switches 
24, 25 through the control signal Une 42 for holding the zero scale ofifeet correction and 
switching the operation to normal A/D converter. 

Upon receipt of the signal of correction termination, the resistance controller 30 holds 
the "on'* condition of the analog switch then kept "on" among the analog switches 26-29, 
and the digital variable resistance block 41 undergoes the setting of a resistance value 
(in the condition of the Figure 1, a value of resistance 16 + resistance 17 + resistance 18) 
by means of the analog switch then held "on" (in the condition of the Figure 1, analog 
switch 28). And, the analog switches 24, 25 are each connected to the V in terminal 33 
and the V REF terminal 34 and are maintained so as to perform the normal A/D 
converter operation. 

As explained herein above, the correction of zero scale offset is conducted by 
comparing, by use of the comparator 7, the voltages obtained by flowing the identical 
current values given by the current mirror circuit to the reference resistance 2 1 and to 
the voltage dividing resistance (R) 15 and the digital variable resistance block 41 and 
lowering the resistance value of the digital variable resistance block 41 until reaching 
the identical voltage and retaining the lowered resistance value, 

<Effectof Device> 

As explained in the foregoing description, as zero scale offset is automatically 
corrected at every time of receipt of a control signal, the present device is able to realize 
highly precise conversion without influence of zero scale offset at the time of A/D 
conversion and obviate trouble to carry out correction. 

4. Brief Explanation of Drawing 

The Figure 1 is a circuit diagram of one example of the present device, the Figure 2 is 
a circuit diagram of a conventional parallel comparison type A/D converter and the 
Figure 3 is a circuit diagram illustrative of conducting correction of zero scale offset 
with a conventional parallel comparison type A/D converter. 
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